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COKPOSITION FOR KILLING THE PARASITIC 
BEE MITE VARROA JACOBSONI 



The invention relates to e. composition for killing 
the parasitic "bee mite Varroa jacobsoni. 

5 Background of the invention 

The Asian parasitic bee mite (Varroa jacobsoni) is 
a very serious problem in beekeeping and several methods 
and substances had been developed for controlling it. 

Among such methods the biological methods of 
10 control make use of the knowledge of bee and Varroa biology 
and attack the mites where they are vulnerable. Such 
methods are: regularly removing the drone brood from the 
bee families, 'removing the brood at regular intervals and 
keeping it in incubators for the rest of time. These 
15 methods of mite control require however the highest 

skills, sophisticated equipment and both much effort and 
a highly concentrated working. 

A physical method of mite control includes heat 
treatment of the colonies at temperatures of from 4-6 to 
20 4-8 °C. But this is a very risky and costly method as 
the bees may easily be killed if the temperature rises 
to 4-9 or 50 °C. 

Chemical treatments are also known. These use 
chemical substances in dust or spray form which may 
25 easily have access to the final product honey, rendering 
such honey unfit for human consumption. 

Substances which should be eaten by the bees are 
usually dissolved in sugar syrup and then sprayed onto 
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bees; they axe swallowed by the bees licking each other. 
One such substance is Perisine (Ritter, YT. : Tierartzlicher 
Umschau, 40 /l/, 14-15, 1985) which has very favourable 
effects but can easily be passed over to the honey. 
5 Therefore, Perisine cannot be used when the colony is 
collecting honey. 

Another method of control is fumigation using 
substances like bromine propylate (Poltev, V.J. - Likhotin, 
A.K.: Veterinary a, 11, 60-61, 1975) or Amitraz (Kilani et 
10 al.: Apidologie, 12 /l/, 31-36, 1981). The use of these 
substances bears many risks as these chemicals are toxic, 
the risks are the following: 

inhaling the gases when the fumigation stripes are being 
lit is highly dangerous to humans, 

15 when using these chemicals" obligatory wait periods are to 
be kept as determined by foodstuff legislation, 

these chemicals cannot be used during the 14- day period 
prior to extracting the honey from the honeycomb, 

these chemicals should be inserted or introduced 
20 preferably in the evening when all bees are again in the 
hive , 

during summer bees gjet more aggressive after the 
application of the chemicals. 

In some control methods chemicals like formic 
25 acid are evaporated. 10 ml of formic acid has to be 

evapora d daily, but it is difficult to controll the rate 
of evapc at ion. When the rate of the evaporation of formic 
acid is too high, the bees may be killed very easily. 

The object of the present invention is to provide a 
30 composition which is effective in killing the mites but 
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will not affect the life and health of the colony and 
will not affect the quality of honey produced. 

Brief description of the invention 

The invention is based on the recognition that mites 
can be effectively killed with compositions containing 
one or more acyclic or cyclic terpenes, preferably linalool, 
linalyl acetate, eugenol and/or anethole or the volatile 
oil of plants containing one or more acyclic or cyclic 
terpenes, preferably linalool, linalyl acetate, eucalyptol, 
eugenol and/or anethole or a mixture of these volatile 
oils or a mixture of these volatile oils and the terpenes 
mentioned above . 



Detailed description of the invention 

The compositions of 'the present invention can be 
!5 prepared in forms suitable for evaporation, spraying or 
fumigation. 

According to the invention the ready to use 
compositions for mite control usually contain from 0.001 
to 1 # by weight of active ingredient, one or more usual 
20 carriers and if desired other known additives. 

The preferred compositions contain as active 
ingredient anethole, linalool or linalyl acetate or 
volatile oil of plants containing them or their mixture. 

As volatile oil of plants the following are 
25 preferred: oil of lavender, bergamot oil, oil of clove, :. 
anise oil. The main constituents of oil of lavender are 
linalool and linalyl acetate, while bergamot oil contains 
linalyl acetate as its major component. Oil of clove 
contains mainly eugenol, while the major component of 
50 anise oil is anethole. 
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The advantage of the compositions of the present 
invention is that they contain natural substances as active * 
ingredient, by the use of the composition bee mites can 
be effectively killed and they are harmless to bees and to 
5 the quality of honey produced. 

The following tests show the activity of the 
compositions of the present invention. 



Test 1 

Laboratory evaporation test 

10 ^ Petri-dishes of 10 cm diameter filter papers each 

of 2 cm surface were placed and the substances to be 
tested were dropped thereon (20 yul on each piece of pape£. 
Then in each Petri-dish 3 bees each infested with one 
Varroa jacobsoni. mite were-_ placed and the behaviour of 

15 both bees and mites was observed. 

The substances used and the results obtained are 
the following: 

linalool: the mite left the bee after 7 minutes, 

the. mite died after 12 minutes; 
20 oil of clove: the mite left the bee after 15 minutes, 

the mite died after 18 minutes; 

anise oil: the mite left the bee after 5 minutes, 
the mite died after 30 minutes; 

oil of lavender: the mite left the bee after 5 minutes, 
2 5 the mite died after 20 minutes; 

linalyl acetate: the mite left the bee after 7 minutes, 

the mite died after 42 minutes; 

anethole: the mite left the bee after 6 minutes, 

the mite died after 40 minutes; 
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1 to 1 mixture (by volume) of oil of lavender and linalool 
the mite left the bee after 9 minutes, 
the mite died after 10 minutes. 

In all Petri-dishes the bees remained healthy. 



10 



Test 2 

Evaporation test in modular hives 
Evaporation plates of 20 x 50 cm size were made 
from the mixture of one part of gypsum and two parts of 
diatomite. The plates were placed into the hives and 5-5 
ml of the substances to be tested were dropped on the 
plates. After 21 or 25 days the killed mites were counted 
and the killing effect was calculated. The results are 
summarized in Table 1. 



15 Active ingredient 



. Table 1 

Duration of 
treatment (days) 



Mite killing 
effect (#) 



20 



A 
B 
C 
D 



21 
21 
21 
25 



88 
95 
70 
85 



A 
B 
C 
D 



l:l/v:v mixture of oil of lavender and linalool, 
l:l/v:v mixture of anise oil and oil of lavender, 
oil of lavender, 
anise oil. 



25 Remark: 



After each treatment the colony remained calm 
and healthy, and the brood was not deformed or 
otherwise affected, and adult bees hatched 
from this brood were healthy. 
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Test 5 

laboratory feeding test 

1 % and l#o solutions of anethole, linalool and oil 
of lavender were prepared with 50 % by weight aqueous 
5 sugar syrup. 20-20 bees infested with mites were fed 
with these solutions for 15 days. It was observed that 
after 2 or 3 days mites started to die, all mites died 
within 15 days. The treatment had no harmful effect on 
the bees. 

10 Test 4- 

Spraying test in modular hives 

1 % solutions of anethole, linalyl acetate and 
linalool were prepared with 50 % by wei^nt aqueous sugar 
syrup and the solutions were sprayed on mite-infested bees 
15 being on the frames or into the spaces between honeycombs. 
150 ml of the spray solution were applied to each three 
storied modular hive. On the day after treatment the dead 
mites and bees, if any, were counted and the activity was 
calculated. 

20 The results thus obtained were then compared to the 

results obtained by using the commercially available 
"Varr e.scens" fumigation strips, the activity of the 
Varre scens strips was assumed to be 100 %. The results 
are shown in Table 2. 
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Table 2 



Active ingredient tested 


Activity (#) 


Anethole 


129.86 


Varrescens 


100 


5 Linalyl acetate 


112.25 


Varrescens 


100 


Linalool 


135.13 


Varrescens 


100 



Remark: The active ingredient of the Varrescens strip is 



10 Amitraz . 

No "bee was harmed during these treatments and no 
robbery activities could be observed. 



Test 3 

laboratory fumigation test 

15 Mite-infested bees were placed in queen cages and the 

cages were placed in 5-litre glass containers. On a 
wringled piece of paper towel (size: 8 x 8 mm) 0.1 ml and 
0.05 ml of the substances to be tested were dropped. The 
paper towel pieces thus treated were placed into a bee 

20 smoker and burned. From the fumes 10 or 12 blasts were 
introduced into the glass containers which were then 
covered with a glass plate. The glass plate cover had 
been removed after 10 minutes. The number of the dead 
mites (and bees) was counted after 24 hours. The results 

25 are shown in Table 3. 



\ 
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Table 3 






Active 


Amount of 


Number of 


Dying of 


Living 


ingredient 


the active 
ingredient 
(ml) 


bees mites 
at the beginning 
of the test 


the mites 
started 
after 
minutes 


bees mites 
at the end 
of the test 


Anethole 


0.1 


14 10 


5 


12 0 




0.05 


10 8 


10 


8 0 


Linalyl 
acetate 


0.1 

0.05 


8 3 

Q Q 


10 


5 o 


Linalool 


0.1 


12 9 


10 


11 0 




0.05 


11 3 


10 


10 0 


Test 


6 








Fumigation test 


in hives 






Test 


5 was repeated in hives, the 


substances to 


be tested 


were used in an amount of 0 • 


1 ml. At 


the time 



of the test the outside temperature was 7 C. 

After one fumigation in case of anethole the number 
of the deed mites was 9*7, this number was 3«0 for linalyl 
acetate and 5-1 for linalool. No bee was killed in these 
20 tests, the average activity was 90 %. 

These tests were repeated by applying 0.1 ml of each 
of the above active ingredients. The activity increased 
to 99 % no bee was killed. 

The compositions of the present invention are 
25 illustrated by the following Examples: 

Example A 
Evaporation plate 

a) On a 20 x 30 cm fait plate (thickness: 2 mm) 5 ml of 
oil of lavender are applied; 
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b) On a 20 x 50 cm (thickness: 5 mm) plate made by mixing 
one part of gypsum with 2 parts of diatomite, 5 ml of 
a l:l/v:v of anethole - ethanol mixture are applied. 

c) On a 20 x 30 cm (thickness: 5 mm) plate made by mixing 
5 one part of gypsum with 2 parts of diatomite, 5 ml of 

a l:l/v:v of linalool - paraffin oil mixture are 
applied . 

Example B 

Fumigation mixture 

10 a) Fumigation strip 

A 3 x 10 cm paper strip is impregnated with a 10 ?! by 
weight aqueous potassium nitrate solution. On this paper 
strip 0.15 ml of anethole is applied. 

b) Fumigation pill or pellet 
15 10 mg of linalool, 90 mg of cyclodextrin and 5 mg of 
potassium nitrate are mixed. 

Example 0 
Spraying mixture 

To 1 litre of aqueous sugar syrup containing 50 % 
20 sugar 2 ml of linalool and l.ml of ethanol are added. 

Example D 

Spray concentrate 

Two parts (by volume) of linalool are mixed with one 
part of ethanol'. Prior to use this concentrate is diluted 
25 with an aqueous sugar syrup up to the desired concentration 
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Claims 

h 

1. Composition for killing the parasitic bee mite 
Varroa jacobsoni characterized by containing as active 
ingredient one or more acyclic or cyclic terpenes , 
preferably linalool, linalyl acetate, eugenol and/or 

5 anethole together with one or more carriers and/or other 
known additives. 

2. Composition for killing the parasitic bee mite 
Varroa jacobsoni characterized by containing as active 
ingredient the volatile oil of plants containing one or 

10 more acyclic or cyclic terpenes, preferably linalool, 

linalyl acetate, eugenol and/or anethole or a mixture of 
these volatile oils together with one or more carriers 
and/or other known aditives. 

3- Composition for 'killing the parasitic bee mite 
15 Varroa jacobsoni characterized by containing as active 

ingredient a mixture of # one or more acyclic or cyclic 
terpenes, preferably of linalool, linalyl acetate, 
eugenol and/or anethole and volatile oils of plants 
containing them together with one or more carriers and/or 
20 other known additives. 

4- . The composition according to Claim 1, 
characterized by containing as active ingredient anethole, 
linalool or linalyl acetate. 

5. The composition according to Claim 2, 
25 characterized by containing as Active ingredient anise oil r 
or lavender oil. 
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